< I R I I l California Institute for Regenerative Medicine

CALIFORNIA’S STEM CELL AGENCY

The microbial opsin family of optogenetic tools.

Journal: Cell
Publication Year: 2011
Authors: Feng Zhang, Johannes Vierock, Ofer Yizhar, Lief E Fenno, Satoshi Tsunoda, Arash

Kianianmomeni, Matthias Prigge, Andre Berndt, John Cushman, Jurgen Polle, Jon
Magnuson, Peter Hegemann, Karl Deisseroth

PubMed link: 22106724

Funding Grants: Bioengineering technology for fast optical control of differentiation and function in stem cells and
stem cell progeny

Public Summary:

Scientific Abstract:

The capture and utilization of light is an exquisitely evolved process. The single-component microbial opsins, although more limited
than multicomponent cascades in processing, display unparalleled compactness and speed. Recent advances in understanding
microbial opsins have been driven by molecular engineering for optogenetics and by comparative genomics. Here we provide a Primer
on these light-activated ion channels and pumps, describe a group of opsins bridging prior categories, and explore the convergence of
molecular engineering and genomic discovery for the utilization and understanding of these remarkable molecular machines.
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